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SEA SAT B ORBIT SYNTHESIS 


by 

F. G. Rea and J. M. Warmke 


INTRODUCTION 

The objective of Task 8 was to apply Battelle 1 s Interactive Graphics 
Orbit Selection (IGOS) computer program to the synthesis and analysis of 
specific SEASAT orbits. The quick response capability of IGOS facilitates a 
close communication between mission planners and the needs of the user 
community. For this reason, technical direction of the effort was performed 
by the Jet Propulsion Laboratory (JPL) . 

SUMMARY 


Technical effort consisted of three phases: additions were made 

to Battelle f s Interactive Graphics Orbit Selection (IGOS) program, IGOS was 
exercised via telephone lines from JPL, and candidate SEASAT orbits were 
analyzed by Battelle. 

The additions to the program enable clear understanding of the 
implications of a specific orbit to the diverse desires of the SEASAT user 
community . 

If the proper terminal hardware can be arranged at JPL, direct 
exercise of the code is preferable to exercise by Battelle with mail delivery 
of the output. 


BACKGROUND 


IGOS is an interactive graphics program accessible via remote graphics 
terminals and telephone line connection to Battelle’s computer. The program 
has been structured to facilitate its use by analysts with a minimum of IGOS 
specific training. 
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The program was developed by Battelle's Columbus Laboratories (BCL) 
for the Marshall Space Flight Center (MSFC) under contract NAS8-26491. The 
program, as originally developed, was oriented primarily toward orbit synthesis. 
The original output was limited to an altitude/inclination circular orbit 
design space on which the analysts can indicate those orbits which do not 

is 

satisfy specific mission requirements. The original version of IGOS has been 

icic * 

delivered to MSFC and to the Goddard Space Flight Center (GSFC) . 

Additional MSFC funding was received in January 1976, to expand IGOS 
orbit analysis capabilities. This effort was conducted concurrently with 
Task 8. The expanded version of the program includes the capability to generate 
maps of selected portions of the Earth and plot orbit swath patterns on them. 
This capability is extremely valuable to the mission analyst who needs to 
clearly communicate, to the user community, the coverage of specific candidate 
orbits. 


TECHNICAL DISCUSSION 


Technical effort on Task 8 was divided into the following phases: 
IGOS modification, IGOS exercise by JPL, and SEASAT/IGOS exercise by Battelle. 
Each phase is described separately in the following paragraphs. 


Rea, F. G., "Final Report on Vehicle Systems and Payload Requirements 
Evaluation", Battelle's Columbus Laboratories, Contract NAS8-26491 
(December 1975); and Rea, F. G.\ "Preliminary Mission Planning Using 
Interactive Graphics", Paper No. AAS75-051 presented at AAS/AIAA Astro- 
dynamics Specialists Conference, Nassau, July 28-30, 1976. 

Pittenger, J. L. , and Rea, F. G. , "The Interactive Graphics Orbit Selection 
Program Description and Users Guide", Battelle's Columbus Laboratories, 
Contract NAS7-786 (Task 13), Report No. IGOS-TM-76-1 (May 26, 1976). 
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IGOS Modifications 


The IGOS program is described in the two appendices included with 
this report. Appendix A gives a sample IGOS session with copies of the output 
and description of the dialog. Appendix B is a full IGOS users manual. 

Page B-ll is a summary of each command, with references to the page numbers 
giving a full description of the command. Page B-48 is an alphabetic index 
to the full manual including instructions for accessing the Battelle computer 
and other general information. The manual is republished periodically to 
reflect recent modifications and additions. Care should be taken to ensure 

I 

that a correct version of the manual is being used. 

Task 8 effort began by reviewing the expanded IGOS capability and 
evaluating its applicability to interfacing with the SEASAT user community. 
While the mapping feature developed by MSFC is a significant feature, maps 
of orbit swath over a long time period are very difficult to interpret. Also, 
SEASAT application requires consideration of sensor swaths of specified widths 
which are not nadir centered. Finally, in addition to the ocean coverage 
for data acquisition, the communication with specific tracking sites is a 
concern in SEASAT orbit evaluation. 

Task 8 effort was therefore used to develop the IGOS commands shown 
in Table 1. 


TABLE 1. IGOS COMMANDS DEVELOPED UNDER TASK 8 


P 


Command 

Description 

Sample 

* 

Use 

JU 

Instructions 

SETSWT 

Defines a sensor ground swath 

A-3 


B-21 

SHWSWT 

Shows sensor ground swaths 

-- 


B-22 

SWATH 

Selects a ground swath 

— 


B-23 

STPLNG 

Produces an orbit longitude step plot 

A-27 , 

29 

B-24 

STPTOD 

Produces an orbit time-of-day plot 

A-31 


B-25 

TRKSIT 

Draws tracking site masks 

A-39 


B-43 

CHGSIT 

Adds or changes tracking site date 



B-44 

SHW'SIT 

Shows tracking site data 

A-37 


B-45 


* 


Page numbers of Appendices A or B. 
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IGOS Exercise by JPL 

JPL has a large number of Tektronix terminals (4002 and 4014) suitable 
for exercising IGOS at Battelle via FTS telephone lines. However, most of 
these terminals do not have either authority to access outside (of JPL) phone lines, 
or a hard copy unit. JPL personnel were successful in exercising IGOS. on 
terminals without hard copy and have become familiar with its command structure 
and output. However, without a hard copy unit, the output cannot be reproduced 
for dissemination to the user community. Administrative action has been under- 
taken at JPL to gain access to the necessary terminal/hard copy/phone line 
combination. In the meantime, BCL was directed to perform extensive IGOS 
exercises and mail the output to JPL. 

SEASAT/IGOS Exercise by Battelle 

Order JPL direction, Battelle conducted several exercises, each of 
which produced several hundred IGOS plots. These plots resulted from com- 
binations such as those shown in Table 2. 

TABLE 2. SEASAT/IGOS EXERCISE 


Time Sun 

Plot Type Orbits Swaths Periods Angle Longitude Latitude Total 


Mercator map of 8 
ground trace 

STPLNG plot 8 
Polar projections 8 
STPTOD plots 3 


13 1 

4 12 

3 3 1 

4 11 


24 

3 - 192 

72 

1 3 36 

314 


TOTAL PLOTS 
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Each exercise produced copious output for presentation to the user 
community, and for evaluation of the acceptability of the candidate orbits. 
However, each exercise also identified several other potential candidate 
orbits which seemed likely to reduce the less desirable features of the pre- 
vious set. This led to the definition of the next exercise. 


CONCLUSIONS AND RECOMMENDATIONS 


The Task 8 funded modifications to IGOS provide the necessary graphical 
output to effectively communicate the implications of candidate orbits to the 
SEASAT user community. 

The exercise of the program by Battelle and the mailing at large 
numbers of plots to JPL is feasible but cumbersome. This approach leads to 
iterative exercise with large numbers (hundreds) of plots. A closer relationship 
between IGOS, the analyst, and the user is extremely desirable. 

Further effort in this area is recommended in one of the following 

modes : 

(1) Access to the proper terminal hardware at JPL and 
exercise by JPL personnel in close communication with 
the user community, or 

(2) Increased funding of BCL with BCL personnel 
communicating directly with the users. 

Either mode will take full advantage of the efficiency and con- 
venience inherent ini the interactive graphics approach of IGOS. 



APPENDIX A 


SAMPLE IGOS TERMINAL SESSION 



APPENDIX A 


SAMPLE IGOS TERMINAL SESSION 


The capabilities of the Interactive Graphics Orbit Selection 
program are illustrated by the following sampJLe terminal session. The 
work session includes most of the commands available to the analyst for 
evaluating satellite Earth coverage and tracking requirements for any 
orbit and sensor ground swath of interest. The displays shown were taken 
directly from the terminal screen. To distinguish user entries from pro- 
gram generated output, all analyst entries appear in boxes on the displays 
A short narrative accompanies each terminal display to describe the IGOS 
commands entered by the analyst and the illustrated computer responses. 

For a more detailed explanation of the IGOS commands’, i.e.^ command descrip 
tions, argument values, and options not demonstrated in this sample work 
session, reference should be made to the IGOS User's Manual. 


After successful terminal identification and program access, the 
work session begins with the welcome, the date and the time. The 
first program inquiry is about the subtitle to appear on all IGOS 
plots generated during the session (i.e., IGOS SAMPLE WORK 
SESSION). The first command, UNITS, specifies that the units on 
all lineal input and output data is kilometers. To define the 
initiation of all orbits during the session, a "LAUNCH" from WTR 
is requested for the default time of midnight GMT on January 1. 

Two satellite sensor ground swaths, single and double, are defined 
with the command, SETSWT, for reference later in the session. The- 
satellite sensor ground swath, single, views all surface areas 
located 230 to 330 km to one side of the subsatellite center line. 
Double is an asymmetric ground swath which observes all surface 
locations 150 to 500 km to one side of the subsatellite center 
line and 200 to 450 km on the opposite side. An orbit selection 
plot request for altitudes ranging from 700 to 800 km and inclina- 
tions ranging from 87.0 to 108.0 degrees initiates orbit 

investigations. 
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092906 


WELCOME TO I G 0 5 
SES6ION*OC 23 76 
ENTER CNR'/E COMMENTS- 

EX. TINE > 0.2O 


IGOS SAMPLE UDRK SESSION 


I UN I TS , KM , KM | 

UNITS, INPUT -Kf'1 , OUTPUT-KM 
EX. TIM E, 0 23 

I LAUNCH, LJTfi | 

LhUNCH FROM UTR 

16.00 LOCAL TIME 

LONGITUDE- -120 . 60 , LATITUDE- 34.00 

AZIMUTH LIMITS- ' 170 00 TO 302.00 

LAUNCH AT .0 DAYS, .00 HRS . ( . E+O0 SEC.) 

EX. TIM E, 0.30 

ISETSUT, SINGLE, 230, 330,0,01 
NEU SUATH 
SINGLE 

2.066- 2.964 DEGREES C 230.0- 330.0 KM) 

EX . TIM E, 0 37 

jSETSUT, DOUBLE, -500, -150, 200, 450 I 

NEU SUhTH 
DOUBLE 

-4.492- -1.347 DEGREES ( -500.0- -150.0 KM) 

1.797- 4.042 DEGREES ( 200.0- 450.0 KM) 

EX. TIM E, 0.42 

| OR BSEL, 700. 800, 87, *108 1 
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An orbit design space is created with the axis shown generated 
from the ORBSEL request on page A-3* 
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INCLINATION 


IGOS SAMPLE WORK SESSION 
06/23/76 092906 NO. 1 





Using QPLT, a request is made for the contours of orbits on the 
display with a Q that can be expressed in the form integer + 5/10. 
The program responds with the curve for orbits with a Q of 14-1/2. 




QPlT.S.ie 


IGOS SAMPLE IjORK SESSION 
06/83/76 092906 NO. 1 
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Superimposed on the display created on page A-7 is the Sun synchro- 
nous line and a curve for the orbits characterized by a Q of 
14-1/3. A "MARK" is done three times to define three orbits for 
reference later in the session. Mark A identifies a Sun synchronous 
orbit with a Q of 14-1/2. Mark B is an orbit inclined 87 degrees 
with a Q of 14-1/2. Mark C is an 87-degree inclined orbit with a 
Q of 14-1/3. Using SELECT, orbit B is chosen for further 
investigation. 
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91 .20 


95.40 99.60 
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103.80 


SUN-ORBIT 
PRECESSION 
DEG DAYS 



.S.S0 


IG05 SAMPLE IjORK SESSION 
©6/23,76 032906 NO. 1 



In response to the selection of Orbit B on page A-9 , altitude, 
inclination and launch data are printed. Additional data for 
orbit B are requested with the ORBDEF command. 



MAR*>B ON 06 '23/76 


092906 NO. 1 IGOS SAMPLE UORK SESSION 


TCI 9KP1 CIRCULAR, INCLINATION- 86.99 DEG. 

LAUNCH hT ,0( 0D 0H 0M 0S OR . E+00 SEC.) FRON 00 GMT JANUARY 1 

FOR MORE INFO ENTER ORBDEF COMMAND 
EX TIM E 1.00 
| ORBDEF | 


n-v 




The data request on page A-ll, combined with an ORBSHW command, 
produces a full page of orbital information on B. Additional 
data include Q, nodal and apsidal periods, relative motions of 
the node with respect to the Sun, Earth, and perigee, and a plot 
of the orbital gaps between ascending nodes for coverage purposes. 
The ascending node orbital gap plot indicates that a satellite in 
Orbit B views all possible surface area it sees in the first two 
days. This is due to the Q of about 14-1/2. Orbit coverage study 
proceeds with a GNDTRK request for a plot of the Earth's surface 
for all longitudes and a latitude range of -80 to 80 degrees. 
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LAUNCH DELTh-U ° 24569 3 F/S. AZIMUTH- 179.3 UlITH .00 DEG. PLANE CHANGE 

NARK.' IB 701 94-4 ( KN ) » INC.* 86.99, FROM UTR . AT 0D 0H 0P1 0S 

SUN ANGLE -ISO 0 SENSOR * -614 .8 TO 614.8 (KM) 


PERIOD l MIN > • nEPLERIAN- 98.8138, NODAL- 98 9427, APSIDAL- 98.8784 Q-14.499S444 

RELATIVE NOTION NODE-INERTIAL NODE-EARTH NODE-SUN PERIGEE-NODE 
DEG/NODAL PERIOD -0 . 02496 -24.82837 0.0927 -0.23427 

DEG/' DA V -0.36328 -361.34889 1.3489 -3.40951 



PASSES 10 20 50 100 200 500 1000 2000 5000 

1 1 1 1 1 1 • T— 

DAYS 1 e 5 10 20 50 100 200 


ORBSHU 


IGOS SAMPLE UORK SESSION 
06/23/'76 092906 NO. 
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The ground track display is shown for the GNDTRK request on 
page A-13. The default longitude-latitude projection is to be 
used for all plotting on this display. Intervals of 10 degrees 
are indicated on the axes. Note that the current orbit and 
sensor ground swath references appear at the top. 



MARK IB 701 . 944 ( KM ) , INC.- 86.99, FROM UTR . AT 0D 0H 0M 0S 

SUN ANGLE-180 .0 DOUBLE - -500.0 TO -150.0 AND 200.0 TO 450.0 (KM) 


LONGITUDE-LATITUDE 



LONGITUDE *-180 . 000 TO 180.000 LATITUDE-80 000 TO 80.000 


ON MAP DAYS 

10 20 30 40 50 60 


00 200 300 400 500 600 700 800 900 

REQUESTED PASSES 


IGOS SAMPLE WORK SESSION 
06/23/76 092906 NO. 3 
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Superimposed on the display created on page A-15 by the MAP 
command is a projection of the Earth. 
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HARK IB 701.944CKM), INC. - 86.99. FROM UTR , AT 0D 0H 0P1 0S 

SUN ANGLE-180 0 DOUBLE -'-500.0 TO -150.0 AND 200.0 TO 450.0 (KM) 



LONGITUDE — 180. 000 TO 180.000 LATITUDE-80 000 TO 80 . 000 


ON MAP 

10 


20 

-A. 

DAVS 

30 

40 
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60 
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REQUESTED 

200 

300 
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PASSES 

600 

700 

800 

900 


IGOS SAMPLE UORK SESSION 
06/23/76 092906 NO. 3 
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To examine Orbit B's behavior, a PASS request is made to plot 
the subsatellite center line on orbital passes 1 through 15 to 
show approximately one day's coverage. The origin of the first 
pass reflects the WTR launch selected on page A-3. 



NARK IB 701.944(Kf1). INC.- 86,99. FRON UTR . AT 0D 0H 0(1 0S 

SUN ANGLE-180. 0 DOUBLE - -500 . 0 TO -150.0 AND 200.0 TO 450.0 OCfl) 


LONGITUDE -LATITUDE 



LONGITUDE-180 000 TO 180. 0O0 LATITUDE-50 000 TO 80.000 


ON HAP DAVS 

10 20 30 40 50 60 



s A-19 



A "ZOOM" is done for a more detailed look at longitudes -130 to 
-60 degrees and 20 to 60 degrees latitude. Note the boxed 
in area on the display. 



MARK IB 701 . 944001 ), INC 
SUN ANGLE "130.0 DOUBLE 


86.99. FROM UTR , AT 0D 0H 0M 05 

- -500.0 TO -150.0 AND S00.0 TO 450.0 ( Kf1 ) 
LONGITUDE-LATITUDE 



LONGITUDE — 180. 000 TO 180. 000 LATITUDE -SO . 000 TO 80 000 


ON MA P 

10 


20 

DAYS 

30 

40 

50 


60 

100 

20O 

300 

400 500 

600 

700 

800 

900 

REQUESTED 



PASSES 






fpfiQg BQBB. 1.15,1 


IGOS SAMPLE WORK SESSION 
06/23/ T6 092906 NO. 
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The result of the ZOOM request on page A-21 is a magnified plot 
of the United States. 
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MARK IB 701 . 944 ( KM ) , INC.® 86.99, FROM UTR , AT OD 0H 0M 0S 

SUN ANGLE* 180 0 DOUBLE ■- -500.0 TO -150.0 AND 200.0 TO 450.0 (KM) 


LONGITUDE-LATITUDE 



ON MAP DAYS 

10 20 30 40 50 60 

,* , 1 , H , i , » -r . « t — * . — 

100 200 300 400 500 600 700 800 900 

REQUESTED PASSES 

IGOS SAMPLE UORK SESSION 
06/23/76 092906 NO. 4 


■ ■ 

MAP 
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A PASS command is used to superimpose on the map of page A-23 
one-day coverage for the United States, orbital passes 1 through 
15, from Orbit B with the sensor ground swath, Double. 

The dashed line indicates the subsatellite center line and the 
cross-hatched bands to either side of the center line are the 
surface areas viewed by the satellite. The asymmetry of the 
sensor's ground swath is evident in this presentation. One 
can conclude from this display that full United States coverage 
is not possible in one day from Orbit B using the sensor, 

Double. The Q of 14.5 implies the satellite will repeat this 
coverage pattern every two days. 



NARK IB 701. 944 (KM), INC.- 86,99. FROM UTR , AT 0D 0H 0f1 0S 

SUN ANGLE-130. 0 DOUBLE - -500.0 TO -150 0 AND 200.0 TO 450.0 (KM) 

LONGITUDE- LATITUDE 



LONGITUDE-130. 400 TO -60.400 LATITUDE - £0 000 TO 60 400 


ON MAP DAVS 
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The longitude viewed versus time from launch plot (STPLNG) is 
an alternate graphical presentation of coverage data. The 
example shown illustrates the LNGB plot option. The latitude 
of interest requested, 40 degrees, is the middle of the 
latitude range for the display on page A-25. The plot specifies 
first-day coverage of all longitudes when viewed at 40 degrees 
latitude. Note the double longitude bands present due to the 
definition of the sensor, DOUBLE. With the LNGB option, full 
coverage of the longitude range can be determined from the 
right vertical axis. Full coverage does not occur in one day. 
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HARK IF 701 . 944(KM ) , INC.* 86.99, FROM UTR , AT 0D 0H 0M 0S 

SUN ANGLE" ISO . 0 DOUBLE - -500.0 TO -150.0 AND 200.0 TO 450.0 (KM) 


1S0.O 


108.0 



-Ff r 7 ", ■’vr'ct ^ ■ j. j/nzriVNVB 


108.0- 




0.20 


0.40 


0.60 


0 80 


DAYS FROM LAUNCH 


LATITUDE 


40.0 


SUATH AT THIS LATITUDE - 457.1, 


457.1, 


326.0, 


326.0 (KM) 


IGOS SAMPLE UORK SESSION 
06/23/76 092906 NO. 5 






The STPLNG plot is given for one month’s coverage at 40 degrees 
latitude with the LNG plot option. Careful examination of the 
figure indicates that the satellite coverage pattern repeats 
every two days. Recall that Q is 14.5 for Orbit B. If full 
Earth coverage is desired, a sensor with a wider ground swath 
is necessary for Orbit B. 
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DAYS FROM LAUNCH 
LATITUDE 40.0 

SUATH AT THIS LATITUDE • 457. 1- 457.1, 


326 0, 


326.0 CICfU 
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IGOS SAMPLE UORK SESSION 
06^23/76 032906 NO. 6 


■ i^i ■ 


A-29 




A time of day plot (STPTOD) is requested for 40 degrees latitude 
and -95 degrees longitude and one year coverage. Daily satellite 
observations occur throughout the year, and during the period of 
approximately 5 to 7 months after launch, the location is viewed 
twice a day. 
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701 . 944 (KM ) , INC.- S6.99, FROM UTR , AT 0D 0H 0M 05 

DOUBLE - -500.0 TO -150 0 AND 200.0 TO 450.0 (KM) 



DAYS FROM LAUNCH 
LATITUDE 40. ©LONGITUDE -95.0 

SWATH AT THIS LATITUDE - 457.1. 457.1. 326.0. 326.0 (KM) 

IG05 SAMPLE WORK SESSION 
06/23/76 092906 NO 7 
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This is an example of the GNDTRK and MAP commands to see the 
Northern Hemisphere above 50 degrees latitude using the north 
polar projection. 
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A 702-km circular orbit inclined 87 degrees is the current orbit 
being investigated. Thirty-two orbital passes, about two days 
coverage, are superimposed on the map display on page A-33 
with the PASS command. The satellite sensor ground swath, SINGLE, 
views the surface areas indicated, which are located 230 to 330 km 
to one side of the subsatellite center line. This orbit and sen- 
sor swath combination achieves excellent North Pole coverage. 
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MARK IB 701 944 ( KM ) , INC. - 86.99, FROM UTR , AT 0D 0H 0M 0S 

SUN ANGLE- 160.0 SINGLE - B30 . 0 TO 330.0 (KM ) 


POLhR-HORTH 



LONGITUDE-180.000 TO 180.000 LATITUDE- S0 . 000 TO 90 . 000 
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A SHWSIT request is used here to list the tracking sites defined 
in Class 1, Before plotting the Class 1 sites on page A-41 , the 
argument labels and current values for the command TRKSIT are 
summoned to refresh the memory using the LIST command. The command 
SUNANG is used to impose a daylight requirement on all Earth 
observation displays during the remainder of the work session. The 
GNDTRK request for longitudes -200 to -20 degrees and 10 to 90 
degrees latitude will plot an appropriate region on the Earth's 
surface containing the Class 1 tracking sites. 



CLASS 1 TRACKING SITES 



LONG 

LAT. 

MIN.ELE. 

ALT. (KM) ALT (KM ) 


701.9 

FAIRBANKS 

-1*4? . 533 

64 96? 

10.0 

0 320 RAD C DEG) 


17.-47 

OOLDSTONE 

-116 . 383 

35.333 

10.0 

0.930 RAD ( DEG) 


17.46 

ROSMON 

-32 . SS3 

35.200 

10 . 0 

0.S6O RAD(DEG) 


17.47 

SHuE COUE 

-53.000 

47.500 

10.0 

.000 RAD(DEG) 


17.48 

EX. TIME, 3V 

Zi * 

. i— ^ 






I LIST 

, trksitI 






ARGUMENT 


UALUE 

UNITS 

RANGE 



( 1 ) C0DE1 


. E+00 


1 . 00C0E+C0 

TO 

1 .0000E+01 

(2) CODES 


.E+00 


1 . 00O0E+00 

TO 

1 .0000E+01 

( 3 ' C0DE3 


.E+00 


1 . 0OO0E+G0 

TO 

1 . 0000E+01 

(4) CODE-4 


.E+00 


1.0000E+C0 

TO 

1 . 0000E+01 


EX TIM E, 37.3? 

If UNANG . 90 1 
SUN ANGLE- 9O.00 

EX . TIM E, 37.30 

iGNDTRK, -£00,-20, 10,93,500, LL | 
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Superimposed on the map generated by the GNDTRK. command on page 
A-37 and MAP, is the range of each site in Class 1 by the command 
TRKSIT. 
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HARK! IP 701.944<KM), INC.- 86.99, FROM UTR , AT 0D 0H 0(1 05 

SUN ANGLE- 90 . 0 SINGLE - 230.0 TO 330.0 (KM) 



LONGITUDE-200.000 TO -20.000 LATITUDE- 10 000 TO 90 000 


ON MAP DAV5 

LO 20 30 40 50 60 

-» , S , ■ - -T- *— ■ r— » * « 

00 200 300 400 SO© 600 700 800 900 

REQUESTED PASSES 



(BflffSIT, 1 


IGOS SAMPLE UORK SESSION 
06/23/76 092906 NO 9 
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Orbital passes for a two-day period are added to the display on 
page A-39 with a PASS request, under a 90-degree Sun angle 
requirement. With a 90-degree Sun angle, only the daylight areas 
of orbital passes are plotted. Therefore, daylight monitoring 
occurs primarily at the Goldstone and Rosmon sites. 
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MARK IB 701 944 ( KM ) , INC - 86.99, FROM UTR , AT 0D 0H 0M 05 

SUN ANGLE- 90.0 SINGLE * 230.0 TO 330.0 (KM) 
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REQUESTED PASSES 
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IGOS SAMPLE UGRK SESSION 
06/83/76 092906 NO 
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The command END terminates the sample work session with IGOS. 
Before control returns to the computer’s operating system, the 
last program inquiry asks if a copy of the work session's 
activity file is to be sent to the central site. LOGOUT must 
be used to. end the user's communication with Battelle's operating 
system. The result is a listing of computer statistics for the 
session. 
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DO YOU UANT BATTELLE TO RECEIVE A COPY OF THE DAYFILE ( Y/N )? — 1 N | 

EXIT 

COMMAND- ] LOGOUT 
CP 49.038 SEC. 

10 3. 90S SEC.. 

CM 8.120 SEC. 

SS 62.000 SEC. 

CH 32320 CHARS. 

CONNECT TIME 0 HRS. 40 MIN. 

06/23/76 LOGGED OUT AT 10.08.03. 
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IGOS IS AN INTERACTIVE GRAPHICS PROGRAM AVAILABLE TO REMOTE USERS VIA 
1200 BAUD BELL OR F TS TELEPHONE LINES, THE PROGRAM IS DESIGNED AS 
AN AID TO PRE LI MINARY EARTH ORBIT MISSION DESIGN, 

I GOS GENERATES ORBIT SELECTION PLOTS WHICH IDENTIFY 
SATISFY MISSION REQUIREMENTS SPECIFIED BY THE USER, 

ORB if “AN A LYSIS COMMANDS MAY THEN BE USED TO DISPLAY 
PARTICULAR O RBIT S S ELE C TED FROM THE ORBIT SELECTI ON 
ARBITRARILY DEFINED BY THE USER,' 

A LL F"eaTtU RE~S HAVE BEEN dTsTgN ED TO INCLUDE INTERNALLY STORED DATA AND 

E FT I C IE NT CALCULATIONS. W HILE THIS HAS N EC E SSITAT ED SOME MAT H E MA T I CAL 

APPROXI ,MA U ONS, IT PERMITS RAPID EVALUATION OF MISSION ALTERNATIVES, 

I GOS IS . THEREF OR E. AN A U 10 MA TE p- HANDBOO K F OR P R E LI MI NA RY M I S SI ON 

ANALYSIS ANp NOT 'a SUBSTITUTE FOR D ET A.I Lt D FINAL ANALYSIS, 

THIS USERS MANUAL DESCRIBES ACCESS TO THE IGOS PROGRAM, IGOS 
OPERATION* AN D THE DETAILS OF EACH IGOS COMMAND , 

AN ALPHABETI C INDEX IS INCLUDED ON THE LAST PAGE OF THIS MANU AL. 
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AFTER LOGIN THb IG OS PROGRAM IS OBTAINED BY TYPING *- 

ATTAC H, PNOFILt ID=IGUS ( C H ) 

THE OPERATING SYSTEM WILL RESPOND WITH COMMAND- TO BEGIN IGOS EX ECU- 
T ION fcNTEK- 

BEGIN.IGOS (CR> 


( CR ) INDICATES STRIKING TH E CARRI AGE RETURN KEY, A ( CR ) TR ANSM ITS Ay. 

C OM MA ND S "AS dTS PL AY ED ON THE SC RE EN T 6 TH E CO MP uTe~R , P R I OR _ T O" ( C R) 

T YP IN 6 ERROR S HAY DE CORRECTED BY USING T H E ~ B AC KS PA C E KE Y AND OVER- 
TYPING THE ERRONEOUS CHARACTERS AND COMPLETING THE ENTRY, 

IGOS EXECUTION HAS BEGUN WHEN THE COMPUTER AS KS~- 

WHAJ_ KJ N D OF TERMINAL A R E YOU USI NG? 

ENTER THE APPROPRIATE CODE AND <CK> FOR TERMINAL IDENTIFICATION, 


NONE 
COMP 
T4 00 2 
JL4Q12. 

T4014 


IF TERMINAL = 


NONE 

CO MPUTE R 

TEKTRONIX 4002 
TEKT RON I X 4 0.12 
TEKTRONIX 4014 


AFTER SUCCESSFUL TERMINAL IDENTIFICATION THE COMPUTER RESPONDS W I T H r 

WELCUME TO I G 0 S 

SE SS 1 0 N= »»/«■*/« « (THE DATE IS **/»*/*« AND *»«««* 

E NT E R C UR VE COMMENTS-- I S THE TIME IN HR MIN S EC) 

ANY REMARKS E NTERED WILL APPEAR A S A S U BT IT Lc ON AL L IGOS PLO TS G b\y 

erateu during The session, the computer is ready for the first feds 

C OM MA ND A F T ER IT R E SP ON PS WITH . , 

EX , T IME <»* »» 

mm 





ULUS- M ANUA L 06/2 3/ /6 P AGE 5. 


- - IN DICATES TH E PR OGRAM JS_W_A I T I NG F OR T HE N EXJ1C0.MM_AN D, ON. S OME 

TERMINALS AN AUDIO TONE (BEEP) IS ALSO PRODUCED, FOR A LIST OF ALL 

CURRENT IG OS CUMMAN P S ENT ER LIST, AL L.i THE LIST GJTO_UPS_T H E_CO MM AN US 

BY IGOS MODES, 


FOR INSTRUCTIONS ON ENTERING A COMMAND ENTER COMMAND? 

FOR A DISCUSS 1 U N OF I GOS MODES ENTE R MO DES? 

FOR A DISCUSSION OF THE PAGE WARNING ENTER PAGE? 

FOR A DISCU SS ION OF ERROR H ESSAGES ENTER ERR ORS? 



HELP 
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I F THE A UD IO TONE IS N OT HEAR D, THE 8 ATTELLb COM P UT ER MA Y_ B g_ MO _ 

TARILY UNAVAILABLE, A Kb CO HD bD STATUS MESSAGE MAY ~BE HEARD BY DIALING 

BELL 

(AREA CODE 614) 424-6666 


FT S 

943-6600, ASK FT S OPERATOR FOR 424-6666 


HELP WITH IGOS MAY BE OBTAINED BY GALLING B AT TE LU E 


bt LU 

(AREA CODE 61 4 ) 4 24 -6 42 4 


FT S 

9 41 -8 04 5 


ASK BATTELLE OPERATOR FOR 


FRED REA EXT ,1119 

J A N j. GE W ARHKE EXT ,3 2 2 8 

JERRY PITTENGER EXT, 2 212 OR 3298 

DAVE' NIPPERT EXT .2602 












_ * COMMAND . 
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IGOS COMMANDS ARE USED 

TO INITIATE PROGRAM FEATURES AND SUPPLY OR 


CHANGE DA 1 A ASSOCIATED 
THE FURM 

WITH THAT FEATURE, COMMANDS ARE ENTERED IN 


NAME , A RG 1, ARG2 

ARGN EXAMPLE -ORBSEL, 10 0, 25 0, 10 ,1 10 



THE NAME SP EC IK IE S THE COMMAND AND THE ARGUMENTS DEFINE THE DATA, THE 
A RGUM.EN T VALU ES ARE RETA I_nE D AND W I LL BE USED IN FUTURE EXECU T i UNS_OF_ 
THE COMMAND, IF ONLY A FEW ARGUMENTS ARE TO BE CHANGED NULL OR BLANK 

FJEL PS M AY BE U SED TO S KIP ARG U ME NT S , AN ALPH ABETI C CO UE_ IS _AL SO 

ASSOCIATED WITH EACH COMMAND ARGUMENT, FOR EXAMPLE THE CO'DES FOR THE 
ORBSEL ARGUMENTS ARE HM I N , H MA X , D I M I N , PI MA X . TO AVOID HAVING TO ENTER 
MANY BLANK FJcLDS T HE FORM CODE, VALUE OR CODE=VALUE CAN BE USED, FOR 

EXAMPLE T HE F UL L OWING ARE EQUIVALENT 

ORBSEL, , ,3 0.90 

OR BSEL , , ,30, 90 

OR BSEL ,D IM IN =3 0 , DI MAX, 90 

ORBSEL ,D IM AX ,9 0, DI MI N, 3 0 ' 

ORBSEL ,D IM IN ,3 Q, 90 

The n um eR ic al v^l ue s of - r he a rg um tN ts m us t be e nFe R~ed~i~n’ _ a flo a TIng 
point format with the decimal point optional, the exponential FORMAT 

I S NO T AC CE PT Ab LE , 


E XA MP LE s 

VAkli i nvali d 

1 00 1 00 , 10 0', 00 1,E2 1 , 0 EQ 2 0.1E3 

, 01 * ,11 1 1 00 00 00 1 , E- 2 -1 , £ -2 1_,_E6 

FOR A LIST OF THE ARGUMENT CODES, CURRENT VALUES, UNITS, AND AL LU WA BL E 
RANGE OF DATA- FOR ANY COMMAND ENTER LIST, COMMAND E XA MP LE -L fS T , UR BSEL 

F^R'STImScUSSTON OF ANY CSMlirMrWrTR - ^ 

FQR EXAMPLE ORB SEL? 





MODES 
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IGOS MODE DESCRIBES THE TYPE OF INFORMATION ON THE SCREEN, EXAMPLES 
ARE U 1ALOG* GRUSEL AND GNUTRK, THE DIALOG MUDE 1 S'USED FOR DIALOG 

BETWEEN THE PRO GRAM AND THE USER, WHILE I N TH E DIA LOG MODE ERROR_ 

MESSAGES WILL BE DI SP LA YE D , THE U 1 HE W MODE S ASSUME A P LO T“ Is" dFl NG 

G EN_E RATE D A ND ERR O R M E 5 SAGES ARE NOT DISPLAYED , THE Dl AL OG M ODE IS 

INITIATED BY ENTERING ANY COMMAND A SS OC I A TE D ' Wi TH THAT MODE OR BY 

jj_EQ U E S T_I N G A _T E A C H_ ( ?_) _iiE SS A GE, T H E OTHER MO DES _ A R_E_ J N_I_U_A T E D _B_Y 

ENTERING - A COMMAND OF THE' SAME NAME, COMMANDS ASSOCIATED W I T H’ T H tSE 

M ODE S WIL L_NOJL BE EXECUTED UN LE SS T HE MOD E HA S BE EN I N I_T I_ATED . W H E N A 

COMMAND IS EN1ERED THAT WILL IN ITTa TE A MODE A PAGE W AR NI NG T'S ISSUED 
PRIOR T O b KASiNG TH Q SCREEN , FOR A DISCUSSION OF THE PAGE WARN IN G 


E NT ER 

” P AGE? 






\ GOS 

MO DE S = 

dialog 

SELECT 

OR BS EL 
ST PTOD 

G ND TR K 

OR BD EF 

s tplng 






the pa g e war ning i s is sued to p er mi t the user to o bta in a_c op. y_of 

THE SCREEN PRIOR TO ITS tRASURE BY THE PROGRAM, TO CONTINUE WITH THE 

E RA_SU_RE E _NJT E R A B LANK . _I F A N ON BLANK ENT RY IS M APE TH E __COJ±M AN U 

REQUIRING THE tRASURE WILL BE DELETED AND A NEW COMMAND REQUESTED, 



ERRORS 
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THE FOLLOWING tRRORS ARE 

DETECTED BY IGOS 

1 nval id command 

THE COMMAND IS NOT IN THE IGOS COMMAND LIST 

not with XXXXX 

THE COMMAND IS NOT VALID WITH MODE XXXXX 

TOO MANY FIELDS 

THE NlJMBtH OF. ARGUMENTS GIVEN EXCEEDS THE 

NUMBER DEFINED FOR THAT COMMAND 

XXXX TOO LARGE 

THE VALUE OF XXXX IS ABOVE THE VALJD RANGE 

XXXX TOO small 

THE VALUE OF XXXX IS BELOW THE VALID RANGE 

XXXX- IN VA LI D 

THE CODE XXXX IS NOT DEFINED FOR THJS COMMAND 

LIST, ALL WILL DISPLAY T Ht 

MODE REUU IK EM ENTS. 

LIST, COMMAND WILL DISPLAY 
UNI TS , AND VALI D RANGES , 

THE ARGUMENT CODES, THEIR CURRENT VALUES, 






PAGE 


JGOS COMMAND 


12 UNITS-DEF1NES INPUT AND OUTPUT UNITS ( NM OR KM) 

13 ORB S E L-0 KBIT SEL ECTION . 

14 RESET-RESETS ALL DATA TO DEFAULT VALUES 

15 END -END S IG OS EXE CUT1 QN A N P RE T UR NS C O NTRQL T O OPE R A T l_NG _S_YS T_EM 

16 table-pk in'ts tables of igos results <no longer supported) 

17 GNDTRK -GROUND TRACK DISPLAY . 

18 SENSOR-DEF INES DATA FOR THE IGOS SENSOR MODEL 

19 ORB DE F -ORBIT DEFINITION 

20 SUNANG-DET INES SUN ANGLE REUUl KEMENT “ “ ~~ * ”~ 

21 SE LS WT -D EFINES SENSOR GROUND SWATH DATA 

22 SHWSwT -SHOWS SENSOR GROUND SWATH DATA 

23 SWATH- SELECTS A GROUND SWATH < 

24 SI PL NG -PRO DUCES TH t ORBIT STEP LONGITUDE COVERAGE PLOT 

25 ST PT OD -P RU DU CE S THE ORBIT STEP TIME OF D AY COVERAGE PLOT 

26 LI ST -L I STS THE 'IGOS COMMANDS AND THEIR ARGUMENTS 

27 LAUNCH -DEE INES THE LAUNCH SI IE FOR BEGINNING AN ORBIT 
26 VEH- SELECTS AN EXPENDABLE LAUNCH VEHICLE 

29 PL D- DRAWS A LAUNCH VEHICLE PAYLOAD CONTOUR 

30 OP LT -DRAKE THE CON TUURS OF A SPECIFIED ORBIT Q 

31 LA BEL- PERM ITS TYPING INFORMATION ON THE SCREEN (TEKTRONIX ONLY) 

32 SUN- DRAWS SU N~ SY NC HR ON US CONTOURS 

33 RAD-DRAWS THE OUTLINE OF THOSE ORBITS WHICH HAVE EXCESS RADIATION 

34 HR -D RA WS V ER T f C A L HA TC HE S IN T HE E XC ES S RA Ul AT ION* DU TL INES . " 

33 Db CA Y- PLO TS THE ORBI T DECAY AND LAUN CH VEH ICL E INJ ECTION ERROR S 

36 ZOOM -USES THE CURSOR TO ZOOM IN ON A PLOT Kc G*I ON (TtKTRONlX ONLY) 

37 MA RK i-M AR KS WIT H TH E CURSOR A POINT FOR LATER R EF ER EN CE ( T EK TR ON IX 0 NL Y ) 

33 SELECT -SELECTS A PREDEFINED MARK 

39 COV-THE IGOS COVERAGE MODEL TO NOTE ORBITS WITH INSUFFICIENT COVERAGE 

40 HC-CKUSS HATCHES THE FORBIDDEN ORBITS {N T HE*" C OV ER AG E * PL 0*1 

4 1 MAP- DRAWS AN EARTH MAP BACKGROUND 

42 PASS -DRAWS ORBIT PASSES ON THE GROUND TRACK PLOT 

43 TRKS I T-DRAWS THE TRA CKING SITE MASKS ON TH E GRO UND TR AC K PLOT 

44 CHGS1T-TO ADD TRACKING SITE DATA OR CHANGE EXI ST ING SITE DATA 

45 SH WS IT -S HQ WS THE DATA FOR A C LAS S OF TRACK ING S_I_T ES J 

46 ORBSHW -PRODUCES THE NODAL GAP PATTERN ON THE ORBIT DEF JN IT ION PLOT 













UNI TS-DEF INES INPUT AND OUTPUT UNITS (NM OR KM) 


THE INPUT UNITS OPTION CONTROLS INTERPRETATION OF THE ARGUMENT VALUES 
P ER T AIMING TO L l NEAL OU ANTI TIES, T HE ' \ NP UT OPTION MAY BE C HA NG ED"" 
DURING AN EXERCISE TO FACILITATE EXTRACTING DATA FROM SOURCES WITH 
I NCOMPATI U BLt UNITS, 

THE OUTPUT UNITS OPTION MAY - BE UShU _ TU EXPRESS' fHE RESULT'S IN THE 
DES IRED UNI TS , 

COMMAND UNI TS IS VA LI D IN A LL MODES , , 

ARGUMENT DEFAULT VALUE AND UNITS VALID RANGE 

(1) INPUT NM ALPHABETIC 

(2? OUTPUT NM ALP HA BE T~I C 



G .. QS .. ti ANjJAj_ 


:qj&sel i 

ORBSEl-QRuI T SELE CT ion 

THE ORBIT 5 E LE C T IO N PL 0_T_USJES_ THE I_SC REE N A S A D 6 _S_I G N S P A C E s OR BITS 

ARE PRESUMED TO BE CIRCULAR WITH (HE* HORIZONTAL AXIS REPRESENt I NG 
I NCLI NA T 1 ON AND TH E VERTICAL AXIS REPRESENTING ALTITUD E . ANY POINT O N 
THE PLOT IS A PARTICULAR CIRCULAR ORBIT, VARIOUS COMMANDS MAY BE USED 

TO IND ICATE T hU SE OR BITS WHIC H DO NOT MEET THE MIS S IO N DE SIGN 

REQUIREMENTS, 


T HE A RG UM EN TS A RE 

HMINs THE MINIMUM ALTITUDE 

HM A X s THE MAXIMUM ALTITUDt 

PJ_M I Ns THE MINIMUM INC L INATION 

D1MAX= THE MAXIMUM INCLINATION 


COMMAND ORdSEL IS VALID IN ALL MODES, IT WILL ERASE THE SCREEN AND 

INITIATE a PROSED PLOT, THE TOLL OWING COMMANDS MAY THEN BE 'USED TO 

ENHANCE THt PLOT, V EH PL D U PL T HC L AB cL 

SUN RAD HR DEC AY ZOOM MARK 

CO V 


argument default value and units valid range 

( 1 ) H M I N 1,0 OQOE *0 2 NM , 1,B52 0 E *'Q2 K M , E+00 TO 1,00 0 0_E + 20 

(2) H MA x 2 , 5 00 OE *0 2 NM , 4, 6 30 OE +0 2 KM ,'E+0 0 TO 1, 00 00 E + 20 

(3) D IM IN 1 ,0 OU QE+0 1__D_E_G ,E+00 TO 1.J30 00 b+_02 

(4) DIMAX 1 ,100 OE *0 2 DEG ,E+QQ TO 1,' BO’OOE* 02 



RESET 
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RESET -RESETS ALL DATA TO DEFAULT VALUES 

C'OM MAND RESE f IS VALID IN ALL MODES'; 

NO ARGUMENTS 
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End -ends ig os ex ec ution and returns control to opeR at img sys tem 

BE FOR E C ONTROL RETURNS TU THE OPE HA T I NG SYSTEM, THE COM PUTER ASKS- 

DO YOU WANT BAT7ELLE TO RECEIVE A COPY OF THE D AY FI LE ( Y ZN )? — 

A Y RESPO NSE (Y E S) A UT OMATI CAL LY ROUTES A CORY OF TH E A CT IV I T Y F I LE TO 

BaTTELLE, N RESULTS IN N 0 DAYFILE, NOW THE OP ER AT IN G~ SY ST EM HAS CO~N^ 

TRQ L. 1 

COMMAND END IS VALID IN ALL MODES, 4 


NO ARGUMENTS 



table 
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T ABLE -PRI NTS 

tables or igos results { no 

LONGER SUPPORTED) 


COMMAND TABLE 

IS VALID IN ALL MODES, 

ARGUME NT 

DEFAULT VALUE AND UNI TS 

VALID RANGE 

(1) 1T1 

, E +0 0 

i E ♦0 0 TO 1, 00 00 E+ 01 

(2) IT2 

,E +0 6 

, E +0 0 TO 1, 00 00 E* 01 


■GnDTR 
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G ND TR K- GR OU ND T ra CK D IS PL AY 

THE G RO UND_TRAC K PI L 0T_ IS A HAP OF A PORTI ON OF THE EART HS _S_UR FA Ct , 

THE ARGUMENTS DEFINE THE REGION' OF INTcREST, THE RESOLUTION OF “THE 

WORLD HAP THAT HAY RE ADDED TO THE PLOT, AND THE PLOT PROJECTION. 

LN G 1 > L NG 2 = THE LONG IT UDE RANG E 

LAT1,LAT2= THE LATITUDE RANGE 

FlNEs THE DISTANCE B ETWEEN THE C L OSEST M A P PO I NT S T O BE 

PLOTTED DIVIDED IN 10 THE HAP WIDTH FINE=0 WILL 

SKIP ALL HAP POINTS AND SAVE EXECUTION TINE. 

PRJ=. THE PROJECTION OPTION 

THE PROJECT I ON OPTIONS ARE 

LL=LAT ITUDE-LONG ITUDE 

Ms HE RC AT OR 

PNsPULAR ABOUT THE NORTH POLE 

PSsPULAR ABOUT T hE SOUTH POLE 


FOR EXAMPLE -lbQ , 18 Q, -9 0, 90 , 1 00 ,L L WILL PRODUC E A L NG -L AT PLOT OF T HE 

entire earth with" a reasonable number of points on the hap, 


If or Ell T GROUND TRACKS are to be plotted using the pass com hand 

THE COMMAND ORdDEF HU ST BE ENTERED PRIOR TO THE COM HAN D G ND TR K. 


COMMAND GNUTRK I S VA LI D IN A LL M OD ES , IT WILL ERASE THE SCREEN AND 

INITIATE A GNUTRK • PLOT. THE FOLLOWING COMMANDS M AY T HEN BE U"Se‘D"'TO“ 
EN H ANCE the PLOT, MA P PASS ' ZOOM TRKS IT 


ARGU MENT DEFAULT VALUE AND UNITS VALID RANGE 

( 1) L NG 1 ,8 00 Ob *0 2 DEG -3 ,6 00 0Et02 TO 1, 80 00 8+ 02 

(2) L NG 2 1,6 00 0E*0 2 DEG -1 ,8 00 0b +0 2 TO 3, 60 00 8+02 

(3) L AT 1 -6 , 0 00 OE *0 1 DEG -9, 0 0 DUE +01 TO 9, 00 00 b* 01 

(4) L AT 2 B.OOOOE+Ol DEG -9.0 00 0E+01 TO 9, 00 00 8+ 01 

(5) FINE 1 ,0 00 Ob +0 2 ,E+QQ. TO 1, 00 00 8+ 03 

( 6 > PRJ LL ALPHABETIC 
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sensor- d efi nes data for the igos sensor mo del 

THE IGOS SENSOR MODEL COMPUTES A NADIR CENTERED CIRCLE OF GROUND AREA 
VIEWED BASEDON THE MOST REST R I CT'l V E Of T'hE F OLLOW I NG L JM I~T AT IONS ' 
DEFINED BY THE ARGUMENTS , 

R NG = MAXIMUM SLANT RANGE (NM OR KM) 

ELE=‘ MJ M MUM ElEVAT ION ABOVt THE HORIZON (DEGREE) 

FOV= MAXIMUM SENSOR FIELD OF VIEW (HALF CONE ANGLE -DEGREE) 

A RE S/ LR ES = MJ InI MU M RE SO LU fl ON ( A HP AR EN T ANGL E/"SURTaCE D'fS T'aN(TE ) 
( D EG RE E / NM OR KM ) 


FOR EXAMPLE 1200, AO ,40, ,1 ,10 ESTABLISHES A SENSOR MODEL FOR THE MOST 
RESTRICTIVE OF A 12 00 NM MAXIMUM SLANT RANGE, A 40 DEGREE MINIMUM ELE- 
VATION ABOVE THE HORIZON, A 4 0 DEGREE MAXIMUM HALF CONE ANGLE FOR THE 
SENSOR FIELD" OF VIEW, AND A MINIMUM RESOLUTION OF ,1 DEGREE APPARENT 
ANGLE EQUALS 10 NM IN SURFACE DISTANCE, . 

THE CIRCLE SIZE VARIES WITH ORBIT ALTITUDE, TO BYPASS THE SENSOR 
MODEL AND KEOUbST USE OF A SPECIFIC SWATH WIDTH USE THE COMMAND SWATH, 
SEE SWATH FOR HQ W TO ENTER AN ARBITRARY S WA TH WIDTH, 


COMMAND SENSOR IS VALID IN ALL MODES, 


ARGUMENT 

i ^ w- * w * 

DEFAULT VALUE 

AND UNITS 

VALID RANGE 

(1) RNG 

(2) ELE 

1.2000E+03 NM, 
4 ,OOOOE + Ol 

2 ,2224E*03 
DEG 1 

KM 1.0000E-20 TO 1,OOOQE+20 

, U 00 QE *2 0 TO 1, 0000E+20 

(3) FOV 

(4) ARES 

4 , 0 00 OE +0 1 
1 ,00U OE-01 

DEG 1 

DEG 1 

, 0 00 OE r2 0 TO 1, 00 00 E + 20 
, U 00 OE *2 0 TO 1. 00 00 E+ 20 

(5) LRES 

1 ,0 00 OE +U 1 NM , 

1 ,b 52 OE +0 1 

KM 1 .0 00 0E -2 0 TO 1, 00 00 fc* 20 
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OHBDEF-QRBIT DEFINITIO N ■ 

AM ORBIT 1S_ DEFJ N ED BY EN T E RING TH E FO LIO WING 6 ORBITA L EL EM E_N T S 

V APOGEE 

2 PERIG EE 

3 INCLINATION 

j4 L ONG I TU.DE OF ASCENDING MODE 

i> ARGUMENT OF PERI" GEE ' """ ' ~ " 

6 TINE OF PERIGEE (RELATIVE TO QQ GMT JA N1) 

THE TIME OF PERIGEE IS ENTERED IN PAYS , HO URS/ MI N OTES , SECON DS AS A 

SINGLE DECIMAL NUMBER, FOR EXAMPLE, 43 DAYS, 13 HOURS, MINUTES, 

AND 0 SECONDS WOU L D BE ENTERED AS 43135500, 

THE L MJ NCR COMMAND HAY BE U SE D PRIUR TO ORB D E F TO AVOID CU MBE RS OM E 

ENTRY' OF THE LAST THREE ORBITAL ELEMENTS," THEY ARE THEN COMPUTED 
TO PLACE THE PERIGEE DIRECTLY OVER THE LAUNCH SITE AT LAUNCH TIME, 

AFTER ENTERING OR 3D EF F UR_TH fcR S TU DY_0 F THE ORBIT MAY BE MADE WITH THE 

COMMANDS SfPlNG, ST PT OD » GNDTKK, OR O’RBSHW, 

COMMAND 0 RB DE F I s" VALID IN ALL “MODES , IT WILL ERASE T HE~ ^CR'EE"N'"AN"| D" 

I N I T I AT E A ORBDE F P LOT, THE FOLLOWING COMMANDS MAY THEN BE'USc D __T 0_ 

ENHANCE THE PLOT, ORB SH w 


ARGUMENT" DEFAULT VALUE AND UNITS VALID RANGE 

<_1) A PG lj 5 _q p 0E+0 2 N M , 2 ,7 78 OE *0 2 KM ,E * 0 0 TO 1 , 0 0 0_Q E ♦20 


( 2 > 

p'er 

1 ,5Q00t+02 NM , 

2,7 7 8 OE 

♦ 02 KM ,E +0 0 


TO 1, 00 00 E+ 20 

(3) 

I NC 

2 . 850 OE +0 1 

DEG 

, E +0 0 TO 

1. 

80 0 0 E+ 02 

( 4) 

LON 

, E +0 0 

DEG 

-3 ,6 00 OE *0 2 TO 

3, 

60 00 E+ U2 

( 5) 

A RP 

,E+00 

DEG 

-3, 6 00 Ob +0 2 TO 

3. 

60 00 fc+ 02 

( 6) 

TOP 

,£♦00 

DH MS- 

-1 , 0 00 Ufc +2 0 TO 

1, 

00 00 h+ 20 
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SUNANG-DEFl NES SUN ANGLE REQUIREMENT 


The SUN ANGLE is the ANGLE BETWEEN THE EARTH-SUN AND EA RT H- SA TE LL I T E 
VECTORS, WHEN fHE“SUB-SATELL IT E 'PU I NT" IS AT LOCAL NOON The SUN - ' "ANGLE 
IS ZERO* AT LOCAL MIDNIGHT THE ANGLE IS 18Q, 

THE VALUE LIMITS THE LOCAL LIGHTING CONDITIONS FOR PORTIONS OF THE 
EARTH CONSIDERED VIEWED IN THE OUTPUT FROM THE PASS, STPLnG AND 
S TP TOD COMMANDS. ’ 

COMMAND SUNANG IS VALID IN ALL M QD ES , 

ARGUMENT DEFAULT VALUE AND UNITS VALID RANGE 

(1) ANG 1 .8 00 0E+0 2 DEG 1 , 0 00 OE tO 0* TO 1.BOUOE+Q2 
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SETSWT"DEFI N'ES SE NS QR G RU UN p SWATH DATA 

THE SWATH IS DEFINED BY ENTERING AN ALPHABETIC NAME AND TWO OR FOUR 
DISTANCES RELATIVE TO THE SUB -S AT EL L I TE CENTER LINE ( NE GA T I VE =L EM ) , 

E ACH PAIR OF DISTANCES DEFINES THE START AND STOP OF A SWATH. FOR 

EXAMPLE 

SETSWT,SINGlE,-100 > 100>0> 0 DEFI N ES A SWATH NAMED SING LE WHI CH 

- EXTENDS 100 NM OR KM ON EITHER SIDE 

OF THE CENTER LINE, 


SETSWT,DOUBLE>-70 0 >M 00,4 0Q t BU0 DEFINES A S W ATH NAMED DOUB LE 

WHICH EXTENDS FROM 3 00 TO 700 ON 

THE LEFT AND FROM 4QQ TO 800 ON 

THE RIGHT, 


THE SWATH NAME AND GROUND SWATH DATA ARE SAVED FOR LATER REFERENCE, 
up TO Ten SENSOR GROUND SWATHS MAY be DEFINED. REFERENCE TO A PARTI* 
CULAR SENSOR MAY BE MADE US{NG THE COMMAND SWATH, 

THE UNITS ( NM OR" KM) ARE DE TE RM IN ED "BY THE SELECTED UNI 'tS“OPT' T cTnT 


WHEN USED WJTH AN ELLIPTICAL ORBIT THE SWATH IS ASSUMED PROPORTIONAL 
TQ THE ALTITUDE WITH THE DEFINED VALUES AT THE AVERAGE ALTITUDE, 


THE NAME SENSOR IS RESERV ED FOR THE IGOS SENSOR MODEL A ND T HE ARGU MENT 
VALUES WILL BE IGNORED, " _ ~ 

TO UPDATE GROUND SWATH DATA RE-ENTER THE APPROPKTAT E SENSOR NAME FOl“ 
L OWED BY THE NE W DATA IN A SECOND SETSWT COMMAND, 

COMM A ND SET S W 1 IS VALID IN ALL MODES, 


ARGU M E_NT DEFAULT VALUE AND UNI TS VAL ID RANGE 

(1) NAME ALPHABETIC 


( 2) 

XI 

, E +0 0 

NM , 

, E +0 0 

KM 

rl .000UE+20 

TO 

1. OU QQE+ 20 

(3) 

X 2 

i E + 0 0 

NM , 

, E + 0 0 

KM 

*1 .0000E+20 

TO 

1, 00 00 £♦ 20 

( 4) 

X 3 

«E +0 0 

NM , 

,E +0 0 

KM 

fl .00O0E+20 

TO 

IlOO 00E* 20 

(5) 

X 4 

,E*00 

NM , 

,E +0 0 

KM 

▼1 , 0 OQ OE +2 0 

TO 

1, 00 00 E+ 2b 








SHWSWT 
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3HWSW T- SHOWS SENSOR GROUND SWATH 

DATA 





THE COMMAND SHWSWT LISTS THE SENSOR GROUND 

swath 

DA TA 

FOR ALL SWATHS 


THAT MAY ot REFERENCED USING THE 
VIOUSLY DEFINED WJTh THE COMMAND 

command swath, 

SE TS WT , 

EACH 

SWATH WAS P RE - 


COMMAND SHWSWT IS VALID IN 

ALL MODES , 

• 





NO ARGUMENTS 
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SWATH -SELECTS A GROUND SWATH 


The command swat h is used to refe KfcNCE a p art I c ula r sen so r gr ou nd 

SWATH “FOR PROGRAM USE, SWATH 'REQUIRES PRIOR USE OF THE “COM HANDS SbT- 
S WT AND 0 RUPEE, 


THE FIRST ARGUMENT IS The ALPHABETIC NAME OF THE GROUND SENSOR SWATH 
SELECTED, "a LIST OF AVAILABLE SENSOR GROUND SWATHS MAY "BE OBTAINED 
USING THE COMMA N D SHWSWT, THE NAME SENSOR WILL FORCE USE OF THE IG OS 
SENSOR MODEL, ' ~ ‘ ~~ ~ ~ ““ ' 


THE SECOND ARGUMENT DEFINES OR CHANCES THE SUN ANGLE REQUIREMENT, THE ' 

angle detwe e n the earth -s un and e arth-sat elh te vectors in d e gr ee s l 

FOR MORE INFORMATION, SEE THE COMMAND SUNANG, SUN ANGLE' IS OPTIONAL, 


E xa mp le - 

SWATH ,S INGLE, 70 REQUESTS THE SENSOR GROUND SWATH, SINGLE, 

AND A 7 L) DEGREE S UN AN GL E REQUIREMENT, 

SWATH ALSO PRODUCES OUTPUT TO IDENTIFY the gr OU NO ~S EN SO H SWTaT H SlTLfc^:T“ 

ill 


COMMAND SWATH IS VA LI D IN ALL MODES, 


ARGUMENT DEFAULT VALUE AND UNITS VALID RANGE 

(1) NAME SENSOR' ‘ ALPHABETIC 

(2) SUNA N G 1 , 8 00 OE *0 2 DE G 1 ,00Q0EtQ0 TO 1, 600QE+02 



STPLNG 


S TP LNG- PRODUCES THE ORBIT STEP LONGITUDE COVERAGE: PL OT 

A LONG I XU DE COVE R AG E _P LO T_I_S _A_ G R APH _ Of. _ S_A T E L LfTE _C OV ER AG E Of A P AR T I_- 
CULAR RANGE 0 F LONGITUDE'S At A SPECIFIC LATITUDE VERSUS TIME IN I) AYS 
FROM LAUNCH. THE ARGU M ENTS DEFINE THE REGION OF INTERES T. THREE 

graphical' representations are available thru the plot option, 


D AY 1* DA Y2 = TIME PERIOD (DAYS FROM LAUNCH) 

LNGl, LN G2 s THE L ONG IT UP E RANGE (DEGREES) 

L AT = LA Ti TUDe' (DEGREES ) 

lys The plot option . . 

THE plot opt ions are- 

lq ng= plots longit u de cove r age vers u s t im e 

L NG = P LO TS L UN G OP T I ON A NO C UM UL AT I V E LO NG i T UD'E 

COVERAGE LI NE F OR D EF 1 NED T I M E PER I OP 

lngb= PLOTS lung AND LNG OP f IONS USING A BAR GRAPH 
REPRESENT AT ION < 


FOR EXAMPLE- 

STPLNG, 10 , 40, -Vo, 120,0, LUNG WILL PRODUCE A SATELLITE COVER AG E ’ PL UT 

FOR DAY 10 THRU DAY 40 AFTER LAUNCH OF 
LONG I I UDES -50 T'o 120 DEGREEsTf THE ' 
EQUATOR 


THE C O M M a_N D__ 0 R B DEf_ MUST BE EN T ERED PRIOR TO THE COMMAND S TP L N G_TO 

DEF InF'TH t SATELLITE ORBIT, 

7 fTER* THE A XTS~A RE~DR AWN AND PERIODIC a'C L Y THR O U GhW ' T'ThF' P L O YIN G“ f HE 

COMPUTER W ILL PAUSE . TYPE A BLANK AND A RETURN T O CO NTI NUE, A N ON ■ 

B LA NK W IL L' TE HK IN aTe TH E PL OT A ND A SK F OR A N EW C OM MA"ND 

C OM MA ND S TP LnV f sT"v7l 1 D IN ALL MODES, Ff WILL ERASE THE SCREEN “AND 

INITIATE: A ST PL NG PLOT, THE FOLLOWING COMMANDS MAY THEN BE ' U SE D _TO_ 

ENHANCE The PLOT, ZOOM ““ ' " ~ 


AR GU me NT 
(1) D A Y 1 

DEFAULT value and uni TS 
1.00U0E+00 DAYS 

VA LI D 

, E ♦0 0 TO 

RA NG E 

1. 00 00 E* 20 

(2) DAY 2 
( 3 ) L NG 1 

1 , 1 U0 0E +0 1 DAYS 
,E +0 0 DEG 

,E +0 0 TO 

-3 ,6 00 OE *0 2 TO 

1, 00 00 E+ 20 
3, 60 00 E+ 02 

( 4 ) L NG 2 
(5) LAT 

3 , 6 00 OE +6 2 DEG 
.£♦0 0 DEG 

-3 , 6 00 OE +0 2 TO 
-9 .OOOOEtOl TO 

3, 60 00 E+ 02 
9. 00 00 £♦ 01 

(6) LY 

LONG ALPHABETIC 
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5 TP TOD- PRODUCES T HE ORBIT STEP T I ht OF DAY COVE HAGS PLOT 


A TI M E OP D AY COVERAGE PLO T IS A GRAPH OF LOCA L TIME OF DAY _S AT EL_L I_TE_ 
COVERAGE OK A PARTICULAR LUNG l TUD E AND LATITUDE VERSUS TIME IN DAYS 
PROP LAU N CH, THE ARGUMENTS DEFINE THE LOCATION AND TIMES OF INTEREST, 

_D_A Y_1»_DAY2= TIME P E R 1 0 D (DAYS FROM LA UN C HJ 

TODl»foD2= LOCAL T'lME of day RANGE (HOURS 0-24) 

EX AMPLE TO Dl=3, TO D2 =1 7 IS 3 AM TO 5 PM 

LNG = LONGIfUDE (DEGREES) 

L AT = LATITUDE (DEGREES) : 

FOR EXAMP LE- 

STPTOU, 1, 366* 6. 18 »-82#28 WILL PRUUUCE A PLOT OF SATELLITE COVERAGE 

FO R ABOUT A YE A R (DAYS 1 THRU 366 AFT ER 

LAUNCH) DURING THE HOURS 6 AM TO 6 PM OF -8 2 
D EG REES LONG! ru PE AND 2 8 DEGREES LA TITUDE 


The COMM A ND OH BpE F must be ENTERED PRIOR TO The COMMAND S TP TOD TO 

DEFINE THE SATELLITE OR JIT, 

AFTER" THE A XE~S ARE DRAWN AND PERIODICALLY T HR OU GH OUTFIT! - PiTOT T n'gTT'HE' 
COMPUTER WI LL P AU S E . T YP E A 6L AN K AN D A RE TURN TO C O NT I N UE , A N ON - 
BLANK WILL TERMINATE THE PLOT AND ASK f. OR A NEW COMMAND, 

COMMAND STpTOU IS VA LI D IN A LL TOD ES , PTwTLL E RA SE ~T HE SCk¥e'N~AND 

INITIATE A S T FT O P PLOT, THE I- DLL OWING COMMANDS MAY T _H£N_ B E_U_S E D_ _T 0 _ 

ENHANCE THt" PLOT, ZOOM 


ARGUMENT DEFAULT VALUE AND UNITS VALID RANGE 


( 1) 

D AY 1 

.£♦00 

DA YS 

,E*00 

TO 

1, 00 00 E* 20 

( 2) 

DAY 2 

1 , 1 UU OE *0 1 

DA YS 

,£♦0 o 

TO 

1. 00 U0E+20 

( 3) 

T0D1 

,E*00 

HR S 

,E ♦0 0 

TO 

2, 40 00 E + 01 

(4) 

TOD 2 

2 ,4 00 OE +0 1 

HRS 

,b +0 0 

TO 

2, 40 00 E* 01 

( 5) 

LNG 

.E+00 

DEG 

-3 , 6 00 OE +0 2 

TO 

3. 60 00 E* 02 

( 6) 

L AT 

, E +0 0 

DEG 

-9 ,0 00 OE +0 1 

TO 

9, 00 00 E+ 01 




L 1ST 


LIST-LISTS THE IG OS CO MMANDS AND THE I R ARG U MENT S 

The C OMMA NO L IS T , n ame w ILL LI SL THE ARGUM ENTS , CURREN T VA LUES , t UN IT 
AND VALID K ANDES OF THE COMMAND N AM ED , 

LIST, ALL WILL PRODUCE A PAGE LISTING THE IGOS COMMANDS GROUPED BY 
SCR EEN MODE , 

COMMAND LIS T I S VALI D IN AL L MODES . 


ARGUMEN T DEF AULT VALUE AND UNI TS VALID RANGE 

(1) COM AND ALL A LP «A bE T'J C 



COj 
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LAUNCH-pEFl NES THE LAUNCH SITE FOR BEGINNING AN ORBI T 

L aunc h DEFIN ES the la unch s ite and t ime to de fine the orbit lo ng, of 

NODES, ARGUMENT OF PERICbe, AND T I Me OF PERIGEE, 


LAUNCH SITE OHT IONS ARE 

E TR =E AS TE H N TEST RANGE 

WTR =WES TERN TEST RANGE 

WAL" NsHALLOPS 1S LA NU(N0 R THER N AZ I MUTHS) 

WAL-S=W ALLOPS I SL AND ( SOUTHERN A ZTliuTH S > 
S AN M AR C= SA N MARCO ISLAND 


TIME IS ENTERED IN DAYS OF THE YEAH AND GMT HOURS, 


EXAMPLE -LAUNCH, WTR# 15 >22 

THIS IS A LAUNCH FROM WTR ON JAN It? AT 22 HOURS GMT, 

c ommand launc h is vali d in all modes . 

AR GU me NT p EF AU LT V AL UE A ND U NI TS VA LID RANG E 

(.1) LSI TE NONE' ALPHABETIC 

(2) DAY ,E *0 0 DAYS ,E +0 0 TO 3, 66 00 E* 02 

(3) TIME ,c +0 0 HRS ,E +0 0 TO 2, 40 00 b+ 01 



VEH 
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VEH -SELECTS AW EXP EN DABLE LAUNCH VEHI CLE 

THJ S C OMMA ND GENERA TES A N I NTERNALLY ST 0_R_ED_T A8 LE OF PAYL OAJJWE IGHT 
VERSUS* ALTITUDE AND* INC L IMA - !! ON FOR* T HE S PE C i FIE D V EH I C Lfc , THE* VEhTcLE 

NAM E AND THE RA NGE OF WE 1 GH TS FOR THE CU RRENT QKdSEL PL OT ARE 

DISPLAYED IN THE UPPER LEFT CORNER OF THE PLOT, EQUI-PAYLOAD 
CONT OUR S HAY TH E N BE A D UE D TO THE P LO T USING THE COMMA ND PLP. 

TH E VEHICL E IS SE LECT ED B Y THE FOLLOWING CODES AS TH E FIRST ARGUMENT, 

1= S C OU T- D . 

2= DELTA- 29 10 

_3j= PELT A- 26 10 

4= DELTA- 23 10 

b=SCUUr-F 


THE REMAINING 8 ARGUMENTS ARE USED TO SPECIFY TH E LAUNCH SITES, 

IF THE ARGUMENTS ARE ALL BLANK THE C A LC UL AT 1 0 NS *W I*L L BE MADE ASSUMING 
A_ LAjJN C H_F_R 0 M _T H E_ SITE JVOJRM_A L LY U St D_ B Y TH E VEH I C L E _W H I Ch PRO D UL^_t _S_ __T H E 
GREAT EST *P A* YL 0 A D f 0 EACH 0 R B l T f T F ANY SI T E IS S PEC IF T*E U , 0 N LY f HO Sfc~~ 
SITES A RE CO N SI C ERE O'. 


T H E FPL LOW I N G S I TES HaY BE SPEC IF Ibp, 


ETR=EA3TERN TEST RANGE 
LTR= WESTERN TES I RANGE 

W A L - N=_W A L L_0PS IS LaN p ( N_0 R T H_ER N _A Z I M U T H S ) 
WA L - S s WALLOPS' 1 S L A N D ( *S 0 U T H E R N A Z I MUT H*S ) 
SAN MARCsS AN MAR CO ISLAND 


bl anks must be entered by typing the word blank, (Igos skips blanks .) 

EXAMPLE -VEH ,2 .Blank .BLANK ,8 LANK .BLANK WILL ASSUME A DELTA FROM 

either” e'tr OR WT R , 


EXAMPLE-VEH ,1 ,WAL-N ,wal-s ,w tr will assume a scout BUT WILL ELIMINATE 
SAN MARCO LAUNCHES* 


COM H AND V EH IS VALID IN MODES 0 RB SE L 


AR GU ME NT 

DEFAULT VALUE AND UNITS 

VA LI D 

range 

(1) IV 
(?) LSI 

1 , 0 00 OB +0 0 

alphabeti C 

1 , 0 00 OE ♦0 0 TO 

1, 00 Q0E+20 

(3) LS2 

(4) L S3 

ALP HA BE Tl C 
ALP HA BE Tl C 



(5) LS4 

(6) LS5 

A LP HA BE T I C 
ALPHABETIC 
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PLP -DRAWS A launch VEHICLE PAYLOAD CONTOUR 

THI S CO MMAN D WILL DRA W A CO N'T OURJJF TH OSE 0 P S ITS TO WH1 CH THE 

SPECIFIED VEHICLE CAN DELTvER'a PARTICULAR PAYLOAD WEIGHT, ' 


NO PLOT WILL bE PRODUCED IF THE ARGUMENT VALUE IS BEYOND THE VEHICLE 

CAPAB ILI TY OR IF NO V EHICLE HAS BEEN SPECIFIED FOR T HE CURRENT 

0R8SEL PLOT , 

C OM MA NL) PT"D IS VALID IN MODES 0 R5 SE L 


DEFAULT VALUE AND UNITS 
,E *0 0 LBS 


AR GUMENT 
(1) PLD 


VALID RANGE 

E*00 TO 1, 00 00 E» 20 



Q PL T 


IGOS MANUAL Q6/23//6 PAGE 


30 


QPLT-DKAWS THb CONTOURS UF A SPECIFIED ORBIT Q 


q is the ratio of satellite mean angular rate tu the grbit plane 

ANGULAR RAT E KELATi'vF'T 0" THE 'EARTH, Q I S USUALLY E X PR E S S E D ffi THE 
FOLLOWING FORM 


Q= I+N1/N2 

WHER E It Ml, ANp N2 ARE I NTEGERS, THE FIRST TWO QP L T AR GUMENTS ARE N_1 

AND N2, AN ORBIT WILL Rt'PEAT 0 BS ER VA f I ON S OF THE 'SAME Ea’rT H SITES* 

EVERY N 2 DAYS OR I*N 2^1 PASSES, THE THIRD Q PL T AR GUM ENT, GAP, IS 
PROVIDED TO ALLOW SPECIFICATION OF A SMALL GAP DISTANCE. IF GAP IS 

NQN - Z ERQ, THE 0 PL OTTE D WILL REPRESENT ORBITS WHICH MI S S AN EXACT 

REPEAT BY THE GAP DISTANCE, 


OPLT WILL draw CONTOURS OF EQUAL Q FOR ALL VALUES OF I WHICH FALL ON 
THE CURRENT QRBSEL PLOT, IF A NO N- INTE GER Nl IS SPECIFIED ALL VALUE S 
WHICH ARE PRIME TO N2 WILL ALSO BE PLOTTED, 


EXAMPLE 

-QPLT, 

QPLT, 

27,81# 0 WILL PLOT LOCI I OF I 
,1,4,0 WILL PLOT L’OC 11 OF I* 

+ 1/3 

1/4, 1+3/4 


QPLT, 

1 # ,2 , 2 0 WILL PLOT 
2 0 NM 

LOC 1J OF Q 

FOR 2 DAY REPETITION WITHIN 

COMMAND 

QPLT 

IS VALID 

IN MODES 0R8SEL 


ARGUMENT 

DEFAULT VALUE 

AND UNITS 


VALID RANGE 

( 1 ) N P 


, E +0 0 

PASSES 

, E +0 0 

TO 1, QOOOE+20 

( 2) ND 


, E +0 0 

DAYS 

, E +0 0 

TO 1.0U0UE+2U 

( 3) G AP 


,E +0 0 NM 

, , E +0 0 

km 

rl ,0 00 Ob +2 0 TO 1, 00 00 E* 20 






.LAB-EL 
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L aB fl -p fr mi t s Typing info rm ation on the screen (Te ktroni x o nly ) 


T HE C OM M A ND W 1 L l CAUSE THE CR OSS HA JR S TO A HP E A R _ON T HE. SCR EE N, THESE 


MAY BE MOVED USING THE TERMINAL THUMB WHEELS TO POSITION THEIR 

I NT E R SECT I ON AT THE LOCATION OF" THb DESIRED LA BE L, A BLA N K SHOU LD 

'THEN BE 'TKANSMl TTED , THE CHARACTER CURSOR WILL THEN APPEAR AND THE 

K EY BOARD U SE L> TO TYP E O NTO TH E SCR EEN. WH EN_ A CARR UO E__RE_TU RN_I_S_ 

TRANSMITTED" THE CROSS HAIRS WILL RE AP PE AR , THEY M AY B E~ RE PO SI T 1 ON ED 
FOR A DDITIONA L LAB ELIN G. OR MOVED TO THE BOTTOM O F THE PLOT TO END THE 
LABELING PROCESS, ~ “ ‘ 


COMMAND LABEL IS VALID IN MUUES ORBSEL 


NO ARGUMENTS 





SUN 
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SUN -DRAWS SUN SYNCHRQNUS C O NTOURS 

THREE DASHED LINES ARE DRAWN, THEY REPRESENT ORBITS WHOSE SUN-ORBIT 
PR E C ESS ION' R AT E A RE - OH EG A, ZERO, AND t OM EGA, 

OMEGA IS* THE ANGULAR RATE ( DE GR EE S/ DA Y ) GIVEN BY 

EXAMPLE'S UN ,1 ,30 WILL DRAW TH E- 1/ >5U , 0 , AND +1/30 

COMMAND SUN IS VALID IN~MO DES 0 RBSET 

FeFaULT VALUE AND UNITS VALID RANGE 

l E_+00 DE_G ,E+00 TO 1. 00 0UE+ 20 

,E *0 0 DAYS t E*0 0 TO 1, 00 00 E+ 20 



ARGUMENT 
( 1) DEG _ 
12 ) DAYS 


THE ARGUMENTS, 
uTg'REE's7 DA Y line's; 
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rad ■draws the outline of those orbits which have exces s radiat ion 

TJHE COMMA N O R AU OUTLINES TH OSE ORBITS QN THE ORB SEL PLOT WITH EXCES- 

SIVE RADI A I JON "EXPOSURE , THE ARGUMENTS DEFINE THE" RADI AT ION SVfc’cT- 
F IC AT IONS AS TOLL OHS> ' ' 

CMAL = DEN S i TV OF AL U MINUM SHIELD CG M/ CM 2) 

FLUM = MAXIMUM FLUENCt 

DAYS = NUMBER OF DAYS FOR ALLOWABLE FLUENCE 


DUE TO THE SIZE OF THE NUMBER, FLUM IS ENTERED AS FULLOaS- 

XX , X XE YY IS tNTEKED AS X X , XX *1 00 , Y Y- 2 

12.4Q E 12 IS ENTERED AS 124 0 , 1 0 

11 ,7 IE 13 IS ENTERED AS 1171, il 

THE OUTLINED AREAS MAY BE CROSS HATCHED USING THE HR COMMAND, 


COMMAND RAD I S VA LI p IN H OD ES 0 RB SE L 

AR GU ME NT DEFAULT VALUE AND U NTTS VALID RANGE 

( 1) CMAL 1 , 0 00 OE rQ 2 GM/CM2 1,0 0 0 0E» 2Q TO 1, 00 0 0 E +_20 

( 2) F LU M 5 ,1 20 OE *0 0 1 ,0 00 Oh *2 0 TO 1, 00 00 E+ 20 

(3) DAYS 3 . 0 00 OE +0 1 DAYS 1,0 00 0Et2 0 TO 1, 00 00 E+ 20 
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H R- DR AW S VERTICAL HATCHES IN THE EXCESS RADIAT I ON OUTLINES 

THE OUTLIES GEKERATCD dY THE RAD COMMAND ARE STORED AS Si DISCRETE 
ALTITUDE STRIPS, CROSS HATCHES ARE LINES “DRAWN AT THE SI A LT 'I T UU ES,' 
THE ARGUMENTS CONTROL WHICH ALTITUDES WILL BE HATCHED, 

EXAM PLE - HR,!,! W IL L HATCH EVER Y ALT ITUDE STARTING AT TH E F IRST, 

HR , 4 ,3 W ILL HATCH EVERY THIR D AL T I TUDE S TART ING W I T H T HE 

FOURTH ~ 

COMM AND "HR IS VALID IN MODES OHBSEL 


ARGUMENT DEFAULT VALUE AND UNITS VALID RANGE 

(1) S TART 1.0 D OPE * 0 0 LINES 1 ,0 0 0 OE +0 Q T O 1, U P 00 E> 01 

(2) STEP 1 ,0 00 OE +0 0 Ll~NES 1 , 0 00 OE ♦0 0 TO 1, 00 00 t* 01 
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DEC AY - PLO TS ThE ORBIT DECAY AND LAUNCH VEHIC L E INJEC T ION ERRORS 

COMMAND j) EC AY_HRODUCLS_ QUBIT decay and l a unch vehic l e IN JE CTION p is- 

PENSIONS (SCOUT ONLY) ON THE ORBS El PLOT, ' “ " " ~ 


THE ARGUMENTS ARE 


ALT s ALTITUDE OF INJECTION (NM OR KM) 

DI = IN CL IN AT ION O F INJECTION ( DE GREES ) 

BC = BALLISTIC COEFFI Cl EN I (KG/M2) 

LYK = LAUNCH YEAR ( EX AMPLE- 1976 ) 

YRS = TIME IN YEARS FOR DECAY 


EXAMPLE- DECAY, 16 0, ,3 5, 5, 22 0, ,197 7, 2 
command decay Fs valid in MODES ORBSEL 


AR GU ME NT 

DEF AULT V ALUE , 

AND UNI TS 


VALID RANGE 

( 1) 

ALT 

1 ,7 50 OE +0 2 NM , 

3 .241 OE +0 2 

KM. ,E +0 0 

TO i, 00 00 E+ 20 

( 2) 

D I 

3 ,7 00 OE +0 1 

DEG 


,E +0 0 TO 

1, 60 00 E+ 02 

( 3) 

BC 

2 ,2 00 OE +0 2 

KG/M2 

1 

,0 00 OE +2 0 TO 

1, 00 00 E+ 20 

( 4) 

L YK 

1 ,9 76 OE +0 3 

CAL YR ‘ 

1 

,0 00 OE +2 0 TO 

1, 00 00 E+ 20 

( 5) 

YRS 

1 ,0 00 OE +0 0 

YR S 

1 

,0 00 OE r2 0 TO 

1, 00 00 E+ 20 
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ZOOM-USES THE CURSOR TO Z OOK IN O N A PLOT REGION (TEKTRONIX ONL YJ 

the cross haihs are used to define a portion of the plot for EXPANSION 

TO ACHIEVE BE ff ER 'CLARITY , " “ 

1, THfc CROSS HAIRS WILL APPEAR ON THE SCR-EEN^ POSITION THEM 

WITH THEIR INTERSECTI O N AT A CORNER OF THE DESI RE D RE GION 

2, T RANSMIT A BLANK 

3, T H E PR US RAM KILL DRAW A PAIR OF LINES AT THE CROSS HAjR 

LOCATIONS, 

4, REPOSITION The CROSS HAIRS W jTh THEIR INTERSECTION AT THE 


OP PO S I le CORNER OF THE DESIRED REGION 

5, transmit a Blank 



MARK lGJj? — HAN.UA L_13 6 /2 3/ ~/6 PAGE 27. 

MARK- H ARKS WITH T HE C UR SO R A POINT FOR LATER RE RE RE NC E ( TE ftT K O N I X ONLY) 

THE C OMM AND MA RK WI UL_C AUSE THE CROSS HAIRS TO APPE AR ON _TH E _SC Rfc EN , 

THEY 'MAY THEN d£ POSITIONED WITH THEIR INTERSECT ION A T THE* D E S I R E U 

ORBIT (POINT) ON THE ORBSEL PLOT. A BLANK IS THEN TRANSMITTED. THE 

PROGRAM WILL DRAW A CROSS AT THE INTERSECTION AND ASSIGN A LETTER TO 

TH E MAR !_K_ t ^ A_Tj= R RE EE PENCE MAY BE MA D E TO THESE ORBITS U SI nQ TH E 

COMMAND S EL EC T 

TcWM AFIkS" MAY BE MADE ON OR BSEiTpTo TS “ DUR ING OW~T(JOS"''SES^ 

SION (A THROUGH Q), THEIR COORDINATES ARE SAVED UNTIL PROGRAM TEH- 

MIN AT ION, • 

DUE TO THE FINTlT RESOLUTION OF THE TERMINAL SCREEN, MORE - PRECISE 
MARKS MAY BE MADE SY EXPANDING THE ORBSEL PLOT SCALES. USING THE ZOOM 
COMMAND , PH 10 R TO M AK IN G TH E MA RK S , 


COMMAND MARK IS VALID IN M UD ES ORBSEL 


NO AR GU M,E Nl S 



SELECT 
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SELECT-SELE C TS A PREDEFINED MARK 

SELECT REQUIRES P^IOR__USE OF THE CU M,M AN D HA RK ( MA RK__R EA_DS THE P US I - 
TiON OK CROSSHA IRS ON AN ORUSEL PLOT TO DEFINE AND" LABEL AN ORB I T --SEE 
MARK) SELECT CHOOSES AN ORBIT DEFINED BY THE MARK COMMAND ON THE MOST 
RECENT ORbSEL PLOT FOR" FURTHER ANALYSIS, THE COMMAND ENTERS THE AP- 
PROPRIATE ALTITUDE AND INCLINATION OF THE ORBIT SELECTED IN THE ARGU- 
MENT LIST FOR "1 HE' "COMMA NO OR3DEF, THIS "AVOIDS HAVING TO READ" t HE 
COORD IN ATES ON THE OR B SEL PLOT AND TYP E THEM AS ARGUMEN T S WITH OR U P EF . 

EXAMPLE- SELECT, A CAUSES THE ALTITUDE AND INCLINATION ASSOCIATED WITH 

THE ORBIT LABELED A BY MARK ON THE MOST RECENT OKB? 
SEL PLOT TO BE ENTERED AS OR B D EF ARGUME N TS, 

select also produces output to identify the orbsel plot and the mark 

SELECTED, 


THE ARGUMENT TO L IS NOT USED, 

C OH MA ND S ELECT IS VALID IN ALL MODES, IT WI~LL ERA St T hT "SCR F^N~ANiD 

INITIATE A S ELE CT PLOT , 1 

ARGUMENT DEFAULT value AND UNITS VALID RANGE 

(1) MARK A ALPHABETIC 

( 2 ) T OL ,£+0 0 DH MS - 1 ,0 0 00 E_+ 20 TO 1 jJ 000 E_+_2 0 









HC 
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HC- CROSS HATCHES THE FORBIDDEN ORBITS IN THE COVERAGE PLOT 


THE OUTLINES GENERATED BY THE COV COMMAND ARE STORED AS Si DISCRETE 
ALTITUDE STRIPS f CROSS HATCHES ARE LINES 'DRAWN AT ""THE 51 ALT’ I ruUEo',' 


THE ARGUMENTS CONTROL WHICH ALTITUDES WILL bE HATCHED, 

Fx AMPLE -HC, 1, 1 'wTur~HTf CH EVERY A CTTTWiTTf AFT fTNCTT T — ThE~FTRST7 
TxTmpTFH'C, 2, 3 WILL HATCH"' EVERY fTTFRU A L t' ilTJDnTTTARTrNG - ' Wf TIFTHT^T d" 
C OM MA*NU~HC IS VALID IN MODES 0 KB SET 

ar gu ment" default value and units v/Tli d range 

(1) START 1,0 00 0c +0 0 LINES l f 0 00 0E+0 0 TO 1. 00 00 t+ 

(2) STEP 1.0 0U0E+0 0 LINES 1,0 00 01: +00 TO 1, 00 00 E + 


O! O 






HAP -DRAW S AN EARTH MAP BACKGROUND 

the HAP DA T A consist OF _iou go data po ints . when th e gn dt R K C OM HAND IS 

GIVEN A SUBSET OF THE OATaTs COPIED TO A SCRATCH FILE," THE "SCRATCH 
FI LE CO N SI STS OF THOSE POINTS WHICH LIE ON THE PORTION OF THE EARTH 
BEING DISPLAYED, AND FURTHER APART THAN A MINIMUM DISTANCE, THE 
MIN IMUM D I S ]_A NCE IS THE WIDTH OF T HE PL OT D I V ID EJ_ 8 Y_T±!j? £1 JENE SS _ 

JF THE FTneNESS WAS SET TO ZERO NO SCRATCH FILE IS WRITTEN AND NU MAPS 
CAN BE DRAWN, 


COMMAND MAP IS VALID IN MODES GNDTRK 




PASS 
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PA SS-DP AW S ORBIT PASSES ON THE GROUND TRACK PLO T 

THE ARGUMENTS ARE USED TO CONTROL WHICH PASSES AND HOW THE SWATH IS 
PLOTTED, 

EXAMPLE- pa ss , 1 , 3 #7 

ThTTTiTl _ 'd"i raw passes~T72T and 3 with a type 7 TwTTh~Tl oT; f he mTr st 

PASS BEGINS AT LAUNCH AND ENDS WITH THE FIRST ASCENDING EQUATORIAL 
CROSSING, . "SEVERAL PASS PLOTS MAY B if "SUPER IMPOSED", FO'RTxTmPLE " 

PASS , 1> 5, 7 AND PASS, 6, 10. 7 WILL GIVE THE SAME PLOT AS PASS, 1,10,7 

THE SWATH CODES ARE 


1= SOLID CENTERLINE 0 NL Y_ 

2> SW AT H ED GE S ONLY ' 

3 s ED G E S ANp DA SHE D CENTERLINE I 

4= CROSS HATCHES ONLY 

Dj CR USS HATCHE S AN D DA SHED CENTERL IN E 

6 = C R 0 S S HATCHES AND EDGES 

7= CROSS H A TCHE S* EDGES* DA SHED CENTERLI NE 

J F A SUN ANG L E L E SS THA N 18 0 DEG, HAS BEEN SPECIFIED , ONL Y THE 

PORTION OF THE SWATh WI TH ADEQUATE IL LU MI NA T l ON WILL" BE PLOTTED, 

COMMA ND~P ASS "l S VALID IN ii~UD ES"~G ND TR K 

argument dTfTuTt ~v~ al ue _ a¥d units vXliT'range 

( 1) F IK ST 1.0 PO PE *0 0 PASSES -1,'0 0 Q0E»0 3 TO 1. 00 POE* 04 

(2) Last 1,0u 0 0E+0 0 PASSES -l,QO0UE+O3 TO 1.OU00E+O4 

( 3) CODE 2 .0 0 0 OE +0 0 ' 1 ,0 00 OE »0 0 TO 7. 00 00 E* O J 



TRKSI T IGOS MANU A L 06/2 3/ 76 PAGE 4 3 

TRK SIT- DRAWS THE TRACKING SITE HA SK S ON T HE GROUND TR ACK PLOT 

The TRACKING S IT E Ma sks ARE CIRC L ES W IT H RA D II COMPUTED FRO M THE 

ORB i f' AVERAGE (SMA) A L T I TUDt , THE S I ffc ALT I TUDE AND THE MINIMUM 
ELEVATION ANGLE ABOVE THE LOCAL HORIZON. 

THE. SIT E S ARE G RO UP E D BY CL ASS ES. AL L SIT ES WITHIN A CL_A$ S_AR_E 

P LO TT EU at TH E SA me TIME, UP TO FO (jR C LA SS Eb M AY BE PL OT TE D Wl TH E AC H 

TRKSIT command , ' 

\ 

EXAMPLE -TRK SI T, ? PLOTS ALL CLASS 2 SITES 

fc XAMPLE-T HK S I 1,4,3 , 1 PLOTS CL ASS_1 j_ 3_,__A ND_ 4 SI T E S, 

TRKSIT- DRAWS CLASSES OF TRACKING SITE MASKS ON THE GROUND TRACK PLOT 


COMMAND TRKSIT IS VALID IN MODES GNDTRK 


AR G U ME NT DEFAULT VALUE AND UNITS VALID RANGE 

(1) C0DE1 ,E*00 l.OOODEtO'O TO ~1. 00 O'OE* 01 

(2) CODES ,E +0 0 l.OOOOE+OO TO l.OOOQE+Ul 

(3) C0U E3 ,E +0 0 1 ,0 00 06 t'0 0 TO i; 00 OTfcV'Jl 
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CHGSIT-TQ ADD TRACKING SITE DATA UK CHANGE EX IST ING SITE DATA 

THE FIRST ARGUMENT IS A SITE NAME, IF THE NAME MATCHES AN EXISTING 
S i TE NAME “T HE "C OM MA N[) w'l L L CH AN GE 1 HE" D AT A ‘ AS SO C fAT ED’ WIT H TH AT ”S TT'E , 
IF T HE NAME DOES NOT MATCH THAT OF A N EXISTING SITE, A NEW SITE IS 
CREATED WITH UATA PROViDED IN THE ARGUMENT LIST, 

WHEN“TH'b DATA FOR AN EXISTING S IT lT~rwl^F _ ClTrNXED7 — ZER0" ARGUMENTS" 
WILL CA US E THE CORRESPOND I NG DATA TO REMAIN UNCH ANGED, 

EXAMPLE -CHGSI T» FA iRfiANKS# 3. 0, 0» 20 ,0 WILL CHANGE FAIRBANKS TO A CLASS 3 
SITE WITH A MINIMUM ELEVATION ANGLE OF. 2 U DEG, THE L AT', LONG AND '-ALT 
WILL NO T BE C HA nG ED . 

COMMAND CHGSI T IS VA LI D IN ALL MODES , 


ARGUMENT 


DEFAULT VALUE AND UNI TS 


valid range 


(1) NAME ALPHABETIC 

(2) CO D E L E+_0 0 , E +0 0 T 0 1,000 0 E + 0 1 

(3) L NG .E+00 DEG -3 , 6 00 OE *0 2 TO 3,60U0E+02 

j_4 )_L_AJ , E »0 0 DE_G ^9_, 0 0 OOEtOl T 0 9_j_ 0 0 0 0 E_+ 0_1_ 

(5) ELE ,E+U0 DEG ,'E+OO TO 9,‘oWOE+Ol" 

(6) ALT , E +0 0 NM, .E+00 KM -1.0000E+20 TO l.OOOOE+20 
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SHW SIT- SHO WS THE DATA £ OH A CLASS OF TRACKING SITES 

THE S HU S I T CO KM. AND LIS TS T HE TRACK 1 NG S I T E DATA FOR ALL SITES I N 

THE CLASS SPECIFIED EY THE ARGUMENT, 


COMMAND SHWSI T IS VALID IN ALL MODbS , 


ARGUMENT DEFAULT VALUE AND UNITS VALID RANGE 

(1) COD E .E +0 0 1 .0 00 O c ±0 0 TO 1. GO 00 E* 01 
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ORB SHU- PRODUCES THE N OP AL G AP P AT T E RN ON THE QH B I T D E FINITION PLOT __ 

T HE _C OM_MA_ND _0 IRB SH W_ PR OV ID ES T HE FO LLO WI NG AUDIT 10 NA L QRBl T INFORM A- 
T ION ON T Ht” ORbDE F PRES fcN TATI ON- ' “ ' " ” 

1, RELATIVE MOffON OF THE NODE WRT EARTH, WRT SUN AND INERTIAL 

IN DEG R EES/ N O DAL PERIOD A ND D EG H E ES / U AY 

2, RELATIVE MOTION OF PERIGEE WRT NODE IN DE GR EE S/ NO DA L PERIOD 

AND DEGREES /DAY, " ‘ 

37Tl6T OF DISTANCE BETWEEN ASCENDING NODES* VERSUS TTmIT; Dl'S- 
TANCE IS MEASURED IN NM OK KM AND DEGREES AND TIME IS IN DAYS 
AND 6 Kb I T AL PASSES, 

COMMAND OHBSHW IS VALl'D IN MODES ORB DE F 


NO ARGUMENTS 







NO TEACH MESSAGE IS AVAILABLE FOR THESE COMMANDS 


MANUAL 


1 ARGUMENT 
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